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0 METHOD FOR EXECtHING PROGRAM FOR CNC EQUIPMENT. 



© A method for executing programs for a CNC 
equipment by which both a sequence program and a 
CNC program are executed with one processor. A 
means (3) for detenmining the frequency of a timer 
automatically determines the frequency of the ex- 
ecution time of the CNC program according to a 
time Tb corresponding to tfie Infonnation on an ac- 



tual added function. A timer (4) outputs tills fre- 
quency to a processor (11). Since the processor (11) 
executes alternately the CNC program and the split 
sequence program on this frequency, the execution 
quantity of the sequence program per time Is In- 
creased. 
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Technical Field 

The present invention relates to a program 
execution system for executing a sequence pro- 
gram and a CNC program by a single CPU. and in 
particular, to a program execution system used in a 
CNC device and capable of processing the se- 
quence program at a Ngh speed. 

Background Art 

Conventionally, in a CNC device, when execut- 
ing a sequence program and a CNC program by a 
single CPU, the sequence program is dhfided into a 
plurality of programs, and the divided sequence 
program and the CNC program are alternately ex- 
ecuted. 

Nevertheless, since an execution time of the 
CNC program is determined on the assumption 
that an additive functional infonmation of the CNC 
device is in a maximum state, when an actual 
additive functional information has not reached 
such a state, a time needed for processing the 
CNC program becomes unnecessarily long. There- 
fore, an amount of the sequence program that can 
be executed in a specified time is reduced, and 
accordingly, the entire sequence program can not 
be processed at a high speed. 

Disclosure of the Invention 

The present invention has been made in view 
of the above circumstances. Therefore, an object of 
the present invention is to provide a system for 
executing a program of the CNC device, which 
system increases the amount of sequence program 
that can be executed in a specified time, and is 
capable of processing the entire sequence program 
at a high speed. 

To solve the above problems, according to the 
present invention, in a program execution system 
of a CNC device for executing a sequence program 
and a CNC program by a single CPU, there is 
provided a program execution system for a CNC 
device, the system being characterized by com- 
prising an automatic timer cyde decision means 
for automatically determining a timer cycle by cal- 
culating an execution time of the CNC program in 
accordance with the additive functional information 
of the CNC device, a timer outputting a timer signal 
according to the determined cycle of the timer, and 
a program execution means for alternately execut- 
ing a sequence program divided into a specified 
time and the CNC program, in the determined 
timer cycle. 

The automatic timer cycle decision means cal- 
culates ttie execution time of tfie CNC program in 
accordance witii the additive functional information 



of the CNC device, and thus the CNC program Is 
effectively executed without wasting time. Further, 
the CNC program and the divided sequence pro- 
gram are alternately executed, and therefore, an 
5 amount of the sequence program tfiat can be ex- 
ecuted in a specified time is increased. 

Brief Description of the Drawings 

10 Rg. 1 is a block diagram showing a programing 
system of a CNC device; 
Rg. 2 (a) is a time chart of the maximum ad- 
ditive functional time; 

Rg. 2 (b) is a time chart of the actual additive 
75 functional time; and 

Rg. 3 is a structural diagram showing an outiine 
of hardware of a numerical control device for 
carrying out the present Invention. 

20 Best Mode of Carrying Out the Invention 

An emt)odiment of the present invention will be 
hereinafter described with reference to the draw- 
ings. 

25 Rg. 3 is a structural diagram showing an out- 
line of hardware of a numerical control device for 
carrying out the present invention. As shown in the 
figure, a processor i 1 controls the entire numerical 
control device according to system programs 

30 stored In a ROM 12. and further, the processor 11 
controls a machine tool 21 according to sequence 
programs stored in the ROM 12. 

An EPROM or EEPROM is used as the ROM 
12. and a SRAM or the like is used as a RAM 13, 

35 and various data or input-output signals are stored 
ttierein. 

A CMOS, which is backed up by a battery, is 
used in a nonvolatile memory 14. so that param- 
eters, pitch error corrections, tool corrections, and 

40 the like, which should be saved, are stored in the 
memory even if a power source is tumed off. 

A graphic control circuit 15 converts a digital 
signal into a signal for a display and transmits that 
signal to a screen 16. A CRT or liquid crystal 

45 display is used as the screen 16, and the positions 
of each axis, a state of the input-output signal, and 
the like are displayed thereon. A change of these 
displayed items is effected by a software key 17 
anranged at a lower portion of the screen 16. 

so A keyboard 18 comprises symbolic keys, 
numeric keys, and the like for Inputting required 
configurations and data. 

An input-output circuit 19 receives the signal, 
which is sequence-processed by the processor 11, 

55 through a bus 20 and controls ttie machine tool 21 
by outputting the corresponding output signal. Fur- 
ther, the drcult 19 receives a signal supplied from 
a machine side arKl transmits the corresponding 
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signal to the processor 11 through the bus 20. 

An axis control circuit 22 receives a move 
command for an axis from the processor 11 and 
outputs the move command for the axis to a servo 
amplifier 23. The servo amplifier 23 receives the 
move command and drives a servo-motor of the 
machine tool 21. These components are intercon- 
nected by the bus 20. 

Next, a program execution procedure of the 
CNC device mentioned above Is described with 
reference to a blocic diagram shovm in Rg. 1. 

An actual additive functional information 1 and 
a maximum additive functional information 2 are 
stored in the nonvolatile memory 14. A parameter 
to be stored as an additive functional information Is 
a time needed for the minimum requirements for 
executing CNC programs, for example. 7b is 
stored as the parameter for the actual additive 
functional time 1, and Ta is stored as the param- 
eter for the maximum addith^ functional time 2. 

An automatic timer cyde decision means 3 
calculates a timer cycle for timing an execution 
timing of a sequence program according to the 
values of these additive functional parameters Ta 
and Tb. More concretely, as seen from a time chart 
of the maximum additive functional time shown In 
Rg. 2 (a), a sum Ti of a division time t of the 
sequence program arxJ an execution time Ta of the 
CNC program in the maximum additive functional 
time is first stored as the timer cyde in the maxi- 
mum additive functional time, then, a sum (t + Tb) 
of the division time t of the sequence program and 
an execution time Tb of the CNC program in the 
actual additive functional time is calculated, and 
finally a timer cyde in the actual additive functional 
time is calculated on the t>asts of the ratio of the 
calculated (t + Tb) and the timer cycle Ti in the 
maximum additive functional tints. r=ig. 2 (b) shows 
a time chart when the timer cycle in the actual 
additive function time becomes Ti/2. 

Accordingly, when the timer cycle is deter- 
mined, the timer 4 outputs signals at every deter- 
mined cycle, and a processor 11 executes the 
sequence program every time a signal Is output. 
Therefore, it is obvious that a greater amount of the 
sequence program can be executed In a spedfied 
time than in the prior art 

Note, with regard to the above explanation, 
although the timer cycle is set to be 1/2 of the 
maximum additive functional time, these cycles 
change in accordance with the additive functional 
Information. 

As seen from the above description, according 
to ttie present invention, the execution time of CNC 
program is calculated in accordance with the ad- 
ditive functional Information of tiie CNC device, and 
thus the CNC program is effectively executed wittv 
out wasting time. Furtiier, the CNC program and 
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the division sequence program are alternately ex- 
ecuted according to tiie timer cyde, and therefore, 
the amount of sequence program ttiat can be ex- 
ecuted in a specified time is Increased, and thus 
5 ttie processing speed is greatiy Increased. 

Claims 

1. In a program execution system of a CNC de- 
10 vice for executing a sequence program and a 
CNC program by a single CPU. a program 
execution system of a CNC device, compris- 
ing: 

an automatic timer cycle dedsion means 
75 for automatically determining a timer cycle by 
calculating an execution time of the CNC pro- 
gram in accordance with additive functional 
Information of tiie CNC device; 

a timer outputting a timer signal according 
20 to the determined cyde of the timer; and 

a program execution means for alternately 
executing a sequence program divided into a 
spedfied time and the CNC program by the 
determined timer cycle. 

25 

2* A program execution system of a CNC device 
according to claim 1. wherein the timer cyde 
is determined by calculating a sum of the 
execution time of the CNC program and the 
30 execution time of the divided sequence pro- 
gram. 
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